Lysine-specific histone demethylase LSD1 and the dynamic control of chromatin.
The flavin adenine dinucleotide-dependent amine oxidase LSD1 is the first molecularly defined histone demethylase, which specifically demethylates H3K4me1/me2. The enzyme dynamically controls a large variety of biological processes and is associated with protein complexes controlling transcriptional repression and activation. Molecular analysis of the Drosophila LSD1 homolog revealed new insights into the epigenetic control of heterochromatin formation during early embryogenesis, the establishment of transcriptional gene silencing and the epigenetic mechanisms associated with the maintenance of stem cell identity in primordial germline cells. This review summarizes our recent knowledge about the control of enzymatic activity and molecular function of LSD1 enzyme complexes in different model organisms including Schizosaccharomyces pombe, Drosophila and mammals. Finally, new developments in applied cancer research based on molecular analysis of LSD1 in cancer cells are discussed.